ABSTRACT
INTRODUCTION
ow many of us in higher education have resisted the call for assessment of learning? How many have regarded it as a waste of time mandated by outsiders? We understand the backlash. After all, haven't we seen first-hand the downside of "high stakes" testing mandated by No Child Left Behind? How many of us have concluded that our students increasingly don't know how to think critically and instead have mainly learned how to memorize, regurgitate, and fill in the bubbles on standardized tests (Bracey, 2007; Houston, 2007; Moxey, 2005; Posner, 2007) ? Yes, we understand why there is resistance to assessment of learning.
But isn't assessment just part of what we already do? Don't we know as educators that the value of assessment is determining whether our students are learning anything and so whether we are succeeding in teaching them? Yes, we do see a value in assessment. We just like to assess on our own terms.
This mentality misses one of the most valuable benefits of assessment. Systematic assessment at the program level can help achieve an integrated curriculum that promotes and measures critical thinking and problem solving skills. Program assessment helps us (and our students) connect the "dots" of core content and skills across our curriculum so that learning objectives can be meaningfully met and measured. It also ensures that we have necessary baseline information on the skills of the increasingly diverse student body we teach.
Sheran and Sarbaum (2012) introduced a six step guide for developing an effective assessment of learning system and demonstrated how this system was applied in a principles course. In this paper, we take the next step in designing an assessment of learning system for an entire program. We discuss how embracing the assessment process can bring faculty together to link course content, learning objectives and assessment measures throughout a program. We view this as essential for ensuring that we are out in front of and managing the assessment charge rather than just being dragged along. A well-designed assessment of learning system can help our students connect a program's core learning objectives throughout the curriculum and help us build a more cohesive curriculum. Just as learning is more than filling in the dots on a bubble sheet, assessment can and should be more than checking off items on an administrator's sheet. As we will discuss, effective assessment is particularly important in today's new reality of transfer students, online education, mega-classes and adjunct faculty. Finally, we demonstrate how we implemented this process by linking a principles course to a specific upper-level course.
THE NEW REALITY
Once upon a time, departments were small, and we got to know our colleagues and their teaching styles well. We could count on the fact that students taking our intermediate classes were coming to us directly from Dr. Jones's principles class, and we could be confident they had received a good grounding in the basics of supply and demand, elasticity, market structure, and production possibilities because we knew Dr. Jones always covered that material thoroughly.
Today, for better or worse, we're not in Kansas anymore. Departments have become larger to accommodate growing numbers of students and meet the economic necessity of achieving economies of scale, and Dr. Jones has now been joined in her task of teaching economic principles by Dr. Smith and Dr. Williams. Dr. Smith is a part-time faculty member who teaches a mega-course on principles to 200 students 1, 2 ; Dr. Williams never comes to campus because his courses are all taught online. 3 They are all good, dedicated teachers, but we don't know them or their styles very well. We may believe they are all providing their students with the basics, but we don't have the same level of certainty that what they teach and what their students learn are the exact skills we need to take them to a higher level of understanding in more advanced courses.
Complicating matters further, today's students have many more alternatives available for earning credit toward their degrees than they did in the past. Many students take advantage of AP classes in high school to transfer in college credit. 4 Others begin their college careers taking their beginning courses through community colleges before they transfer to schools where they plan to complete a bachelor's degree. 5 Still others might enroll in the upper-level courses late in their careers; they've earned credit in the prerequisite principles classes, but nearly a decade might have passed since they took those classes, and the memory of "MC=MR" has long since failed.
EFFECTIVE ASSESSMENT AND CURRICULUM DESIGN IN THE NEW REALITY
We no longer have the same degree of confidence that students know what we want them to know when they come into the upper-level classroom. How else can we find out whether they are prepared if we don't test their knowledge coming in? Pre-testing in the manner recommended by Sheran and Sarbaum (2012) provides the teacher with objective information about what students remember from prerequisite courses. This information allows the teacher to fine-tune his or her presentations to review or even re-teach principles concepts in those areas where deficits in knowledge exist. Moreover, the process of designing, administering, and evaluating pre-tests helps us become more conscious of our own expectations about the knowledge and skills we want students to bring into the upper-level classroom.
Not only must those teaching upper-level courses look to what is taught in preceding courses but these instructors must also consider how their courses reinforce and fit into the overall program objectives. This is illustrated in Figure 1 , which shows how three such upper-level economics courses connect the dots between learning objectives in Principles of Microeconomics and overarching program learning objectives. We map one specific learning objective from Principles of Microeconomic (LO2) to three different field courses and then up to a program learning objective (LO1.1).
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Figure 1: Illustration of a Curriculum Map
Program mapping helps us see that a program is a set of courses taken as a sequence that begins with an exposure to the basic principles of analysis and continues with coursework that requires students to apply these principles to a variety of situations. As students move through the sequence of courses, they become more adept at applying basic tools to different situations and understand that "thinking like an economist" is an activity that involves looking at a given real-world scenario and seeing that elements of the new scenario are conceptually parallel to cases they've seen before. This is the point at which students stop simply filling in the bubbles on the multiple choice answer sheets and begin to connect the dots between the knowledge they've already acquired and the knowledge they need to answer a specific question. On our end, connecting the dots throughout a program can best be accomplished if instructors identify the gaps, overlaps, and interconnections of the courses they are teaching and work with the instructors of courses that precede or succeed their own course. This is where an effective assessment of learning system can help. Systematic assessment throughout a program helps faculty understand where and how each of their courses fits into the bigger picture of the curriculum. http://www.cluteinstitute.com/ © 2013 The Clute Institute Moreover, it promotes faculty coordination in defining course and program learning objectives, encouraging the dots to be connected from one course to the next. We have found that the process of designing assessments to track student progress leads to increased dialog among faculty, which is particularly important when designing courses that are meant to utilize the tools of a principles class and ultimately reach program objectives.
AN EXPERIMENTAL DESIGN OF A CONNECTED COURSE
In Fall 2012, one of the authors was asked to offer a course in Industrial Organization (IO). She was told that the department's Principles of Microeconomics course would be a prerequisite. Two of the other authors have many years of experience teaching both principles of micro and beginning field courses in labor and international economics. They provided her with copies of the pre-and post-tests they had used in their own research on assessment of learning and with the learning objectives for Principles of Microeconomics on which the tests were based.
After reading the recommendations in their earlier paper (see Sheran and Sarbaum 2012) and engaging in a series of discussions about using learning objectives to assess learning in the principles courses and at the program level, she decided to make two changes to the course she had already designed. First, she decided to administer a pre-test to her IO students to help her determine whether there were principles concepts she needed to review. Second, she added new sections to her IO presentations that made the connection between principles concepts and the new IO ideas more explicit.
The value of adding a pre-test is fairly obvious: as discussed above, the results of the pre-test would give her a better of sense of how well prepared her IO students were in basic economics concepts. The motivation for the second change, making the connections explicit, is less obvious and might best be explained with an example.
One of the learning objectives for the Principles of Microeconomics courses is:
LO2: Apply knowledge of supply and demand, market equilibrium and elasticity to demonstrate how price allocates scarce resources.
"Supply and demand" and "elasticity" are core concepts in IO. All firms hope to produce at a profit, and most would like to earn economic profits that are greater than the returns they would earn in a perfectly competitive market. To achieve that end, a firm will try to gain market power --control over the quantities it will produce and the prices it can charge. The firm can engage in a number of activities that will enhance its market power. For example, it can invest in R&D with a goal of inventing a new product or a new production process. Alternatively, it can advertise its product to affect consumers' willingness to purchase that product.
The fact that firms undertake these activities is obvious to anyone who studies IO. What is not so obvious is that each one of these activities relates back to affecting supply, demand, or elasticity.
If a firm succeeds in inventing and patenting a new product, it has a government-protected right to operate as a monopoly in that product. That is, it has affected the supply curve for its newly patented product by reducing the number of suppliers of that product to one. The supply curve has shifted to the left -a concept students were introduced to in principles.
Contrast that with a situation in which the firm has invented not a product but a new production process that is more efficient than the old process. This time, the firm has lowered its costs of production, which also translates into a shift in the supply curve, but one that is only available to firms using the new process. The firm with the new patented process has lower costs, which allow it to produce and sell at a price that is lower than that of its competitors. That firm's supply curve has shifted to the right -another principles concept associated with holding a patent, but one that is very different from the first case.
Anyone who studies Industrial Organization for any length of time becomes accustomed to recognizing these sorts of effects and how they translate into market outcomes. But students who are being introduced to these ideas for the first time may need help in recognizing that the new dot -patents-connects right back to the dots they already know -shifting supply and demand curves and changing elasticities.
Consciously connecting those dots for students helps them see that supply and demand and elasticities are tools that can help them analyze and predict the effects of a firm's behavior in the market. At the same time, making the connection more explicit helps to reinforce the concepts they learned in their principles course, giving them firmer grounding in the basics of thinking like an economist.
All of the dots are there. Economics is a field in which more advanced concepts have their foundations in basic concepts. The challenge is finding the relationship between the advanced concept and its principles roots. Once you find that relationship, it is both easy and useful to point out to students how economics all ties together.
The goal of finding and connecting the IO dots to the principles dots led to re-working the presentation of the IO concepts for this course. Note that this did not involve changing or eliminating any of the material that had already been incorporated into the planned course. The only changes in the course material were statements, often one or two sentences, which connected the dots explicitly and tied the new material to that which was learned before.
CONCLUSION
Assessment of learning is part of our new reality in higher education. While we agree that assessment can and has been misused, it's time to acknowledge that a well-designed assessment system can have important benefits for course and curriculum design. The biggest lesson we learned from the design and implementation of the course described in this paper is that without a formal assessment system valuable faculty dialog would not have taken place. From this dialogue emerged three important benefits. First, it allowed us to identify the skills that students have coming into a course rather than simply assuming the prerequisite course did its job or choosing instead to reteach all the tools we would need. Second, it made us better appreciate the importance of stressing to students how the knowledge they acquire in one course can be applied in another. Third, it helped us see where and how each of our courses fits into the bigger picture of the curriculum and therefore led to a more cohesive curriculum.
